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Art Unit: 1641 

DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 7/28/2009 has been entered. 

2. Claim 1 was amended. Accordingly, claims 1-13 are pending in the application, with 
claims 8-13 currently withdrawn. Claims 1-7 are subject to examination below. 

Objections/ Rejections Withdrawn 

3. The rejections under 35 U.S.C. 103(a) have been withdrawn pursuant to further 
consideration by the examiner in view of the non-patent literature publication by Ikezono et al. 
(Audiology & Neurotology Vol. 14 (2009) pages 338-334), which was submitted by Applicant in 
the Reply filed 7/28/2009. 

4. The rejection of claim 3 under § 1 12, 2 nd paragraph has been withdrawn. 

Claim Objections 

5. Claim 2 is objected to because of the following informalities: 

In the instant Reply, Applicant amended independent claim 1 to remove the term "the 
possibility" in line 3 so as to conclude "using the detected existence of Cochlin as an indicator of 
a perilymph fistula". 
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However, dependent claim 2 continues to refer to "using the detected existence of 
Cochlin as an indicator of the possibility of a perilymph fistula (emphasis added). Applicant is 
requested to employ consistent language throughout the claims in regards to the conclusion step 
order to avoid confusion. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

7. Claims 1-7 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for methods of detecting a perilymph fistula by detecting the existence of a 
16-kDa N-terminal fragment of Cochlin using an anti-Cochlin N-terminal fragment antibody that 
recognizes an antigenic determinant contained within amino acids 36 to 127 of SEQ ID NO:l, 
does not reasonably provide enablement for methods of detecting a perilymph fistula by 
detecting the existence of any type of Cochlin, or by any means. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 

The nature of the invention relates to methods of using Cochlin as a marker of perilymph 
fistula. Perilymph (fluid existing in the inner ear tissues) may leak into the middle ear, a 
pathological condition known as "perilymph fistula" (specification, pages 1 and 9). The 
specification suggests that the protein Cochlin exists only in the perilymph, such that detection of 
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this protein would indicate the presence of perilymph. In particular, the specification suggests 
that antibodies directed against portions of the Cochlin protein may be used in order to assay 
fluid found in the middle ear in order to determine whether the fluid is perilymph (and hence 
whether perilymph fistula has occurred). See especially pages 1 and 9-10. 

The claims recite detecting the existence of "Cochlin". As defined in the specification, 
the term "Cochlin" refers to a protein encoded by a COCH gene (pages 9-10). In addition to the 
full-length amino acid sequence of Cochlin, three isoforms of different molecular weight were 
known (p63, p44, and p40; ibid). 

Therefore, the term "Cochlin" as used in the claims would broadly encompass any 
protein encoded by the COCH gene. See also claim 3, which explicitly refers to detecting 
Cochlin by detecting a protein consisting of an N-terminal fragment of a p63, p44, or p40 
isoform of Cochlin; or alternatively by detecting a 16kDa N-terminal fragment of Cochlin 
recognized by an anti-Cochlin N-terminal fragment antibody. 

The prior art recognized that protein products of the COCH gene are found in the inner 
ear. See Ikezono et al. (Biochimica et Biophysica Acta 1535 (2001) 258-265), which reports the 
detection of Cochlin in inner ear tissue samples (see in particular the abstract; page 259, section 
2.1; and page 264, right column, penultimate paragraph). Similarly, Botstein et al. (US 6,913,919 
B2) taught that Cochlin (Coch-B2) is specifically expressed in the inner ear. See column 12, line 
60 to column 13, line 10. Ikezono et al. also recognized that Cochlin exists in the inner ear as 
different isoforms, identified as p63, p44, and p40 (see page 264, left column; and also Tables 1- 
3 and Figure 4). 
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Nonetheless, the prior art failed to specifically teach that Cochlin exists in perilymph 
fluid (Ikezono et al. 2001 studied homogenized tissue samples). 

However, it was also known that proteins may penetrate into the perilymph. See Magal et 
al. (US 6,274,554 Bl) at column 20, lines 45-48. 

Armed with such knowledge, one of ordinary skill in the art may reasonably expect that 
Cochlin, as an inner ear protein, would penetrate into perilymph (see the Office action mailed 
4/29/2009 at pages 4-7 and 10-13). 

However, in the instant case there is evidence of substantial unpredictability. In 
particular, Ikezono et al. ("Cochlin-Tomoprotcin: A Novel Perilymph-Specific Protein and a 
Potential Marker for the Diagnosis of Perilymphatic Fistula" Audiol Neurotol 2009;14:338-344; 
submitted as part of Applicant's Reply of 7/28/2009, copy attached herewith) detected the three 
Cochlin isoforms p63, p44, and p40 in inner ear tissue. However, when perilymph was analyzed, 
only a distinct isoform, the 16-kDa isoform termed "Cochlin-Tomoprotein", was detected (see 
entire selection, in particular page 338, "Background"). 

Similarly, Applicants have elsewhere reported that while this 16-kDa isoform is found in 
perilymph, other known Cochlin isoforms cannot be detected in perilymph. See Ikezono et al. 
("Identification of a novel Cochlin isoform in the perilymph: insights to Cochlin function and the 
pathogenesis of DFNA9" Biochemical and Biophysical Research Communications 314 (2004) 
440-446), in particular the abstract; paragraph bridging pages 440-441; Figure 1A; page 443, 
right column; page 444, left column). The authors discuss how the N-terminal portion of full- 
length Cochlin is likely cleaved to form the Cochlin-Tomoprotein isoform, which is then 
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secreted into the perilymph; and further comment that it is unlikely that full-length Cochlin is 
processed in the perilymph. See page 445, left column. 

The evidence of record therefore suggests that none of the three Cochlin isoforms 
identified in the prior art are present in perilymph. Rather, the form of Cochlin that is found in 
perilymph is a previously-unidentified isoform having an approximate molecular weight of 16 
kDa and corresponding approximately to residues 32-132 of Cochlin (Ikezono et al. 2009, Figure 
1). 

In view of this unpredictability, it is apparent that one of ordinary skill in the art would 
face an undue burden of experimentation in carrying out the claimed invention in its full scope. 
In particular, Applicant's postfiling publications indicate that only a single Cochlin isoform is 
actually present in perilymph, namely the 16-kDa N-terminal fragment now known as Cochlin- 
Tomoprotein. By contrast, the claims broadly encompass detection of perilymph fistula by 
detecting any protein expressed from a COCH gene, including the full-length protein as well as 
the art-recognized isoforms p63, p44, andp40. Claim 3 also specifically recites the detection of 
N-terminal fragments of p44 and p40. However, Applicant's postfiling data indicate that these 
other Cochlin molecules do not exist in perilymph (Ikezono et al. 2009, see especially Figure 1; 
Ikezono et al. 2004, abstract). As would be appreciated by the skilled artisan, molecules not 
present in perilymph would not be useful markers in methods for detecting perilymph fistula. 

The specification discloses immunological methods for detecting Cochlin in perilymph, 
in which antibodies that recognize antigenic determinants contained within amino acids 36-127 
of full-length Cochlin (SEQ ID NO:l) were used to detect Cochlin. Such antibodies would be 
capable of binding to the 16-kDa Cochlin-Tomoprotein isoform found in perilymph, as this 
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isoform includes residues 36-127 of SEQ ID NO:l (Ikezono et al. 2009, Figure 1). Using these 
antibodies, Applicants successfully detected a protein of 16 kDa existing only in perilymph 
(Example 1). 

However, the specification fails to provide guidance with regard to how to detect any 
other Cochlin molecules as markers of perilymph fistula. There are no working examples in 
which any other Cochlin molecules were detected in perilymph. 

In addition, while the level of skill in the art was high, Applicants have argued that the 
knowledge in the art regarding markers for diagnosis of perilymph fistula was low even well 
after the filing date of the instant invention. Sec the Reply of 7/28/2008 at page 16, second 
paragraph; and also at Ikezono et al. 2009, in particular at page 339, left column ("To date, there 
is no clinically relevant biochemical marker for perilymph leakage" and also at page 341, left 
column ("There is no established diagnostic test with enough sensitivity and specificity to 
identify the presence or absence of perilymph leakage"). 

In summary, while the prior art recognized Cochlin to be an inner ear protein, its 
secretion into perilymph fluid had not been previously reported. Further, there is evidence of 
substantial unpredictability in regards to this secretion, insofar as none of the previously-known 
Cochlin isoforms are apparently released into perilymph. Rather, Applicant's data in the 
specification and in the postfiling literature indicate that only the 1 6-Kda Cochlin-Tomoprotein 
isoform (which was not previously known) is actually present is perilymph. When taken together 
with the breadth of the claims, which encompass detection of any Cochlin isoform in perilymph, 
the specification fails to teach the skilled artisan how to make and use the claimed invention in 
its full scope without undue experimentation. 
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Response to Arguments 

8. Applicant's arguments filed 7/28/2009 have been considered but are moot in view of the 
new ground(s) of rejection. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christine Foster whose telephone number is (571) 272-8786. The 
examiner can normally be reached on M-F 6:30-3:00. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Mark Shibuya, can be reached at (571) 
272-0806. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Christine Foster/ 
Examiner, Art Unit 1641 



